Acute exposure of humans to 0.4 ppm ozone results in reversible respiratory function decrements, and cellular and biochemical changes leading to the production of substances which can mediate inflammation and acute lung injury. While pulmonary function decrements occur almost immediately after ozone exposure, it is not known how quickly the cellular and biochemical changes indicative of inflammation occur in humans. Changes in neutrophils and PGE, have been observed in humans as early as 3 hr (28) and as late as 18 hr post exposure (1 9). The purpose of this study was to determine whether inflammatory changes occur relatively rapidly (within 1 hr) following exposure to ozone, or if the cascade of events which are initiated by ozone and lead to inflammation, take some time to develop. We exposed 10 healthy volunteers twice: once to filtered air and once to 0.4 ppm ozone. Each exposure lasted for 2 hr at an exercise level of 60 L/min, and bronchoalveolar lavage was performed 1 hr following exposure. The data from this study were compared to those from a previous study in which 10 subjects were exposed to 0, under identical conditions except that bronchoalveolar lavage was performed 18 hr following exposure. The results of the present study demonstrate that 0, is capable of inducing rapid cellular and biochemical changes in the lung. These changes were detectable as early as 1 hr following a 2 hr exposure of humans to ozone. The profiles of these changes were different at 1 hr and 18 hr following ozone exposures. Bronchoalveolar lavage fluid had levels of neutrophils, IL-6, and prostaglandin E, that were higher at 1 hr than at 18 hr post exposure. On the other hand, the levels of fibronectin and plasminogen activator were found to be higher at 18 hr than at 1 hr after ozone exposure. A temporal association appeared to exist between changes occumng in the biochemical markers and alterations in lung function. Further studies may be useful in determining if a causal relationship exists between these parameters.
of lung injury may be directly related to the amount of subsequent chronic inflammation and fibrosis (29). The primary feature of the acute inflammatory response is an influx of neutrophils (PMN) . An increase in these leukocytes in the lower lung has been implicated in the development of emphysema (1 8), idiopathic pulmonary fibrosis (1 5), airway hyperactivity (1 3), and increased mucous secretion after irritant exposure (1 1). Therefore, attention needs to be paid to the induction of acute inflammation by air pollutants. Many air pollutants including ozone (0,), have already been shown to induce such a response in multiple species (2, 3, 16, 20, 35) , but the effect in humans has been less well studied due to the difficulty in obtaining samples for analysis.
